[Cyclic nucleotide phosphodiesterases: role in the heart and therapeutic perspectives].
Cyclic nucleotide phosphodiesterases (PDEs) degrade the second messengers cyclic adenosine monophosphate (cAMP) and cyclic guanosine monophosphate (cGMP), thereby regulating multiple aspects of cardiac function. This highly diverse class of enzymes encoded by 21 genes encompasses 11 families that are not only responsible for the termination of cyclic nucleotide signalling, but are also involved in the generation of dynamic microdomains of cAMP and cGMP, controlling specific cell functions in response to various neurohormonal stimuli. In the myocardium, the PDE3 and PDE4 families predominate, degrading cAMP and thereby regulating cardiac excitation-contraction coupling. PDE3 inhibitors are positive inotropes and vasodilators in humans, but their use is limited to acute heart failure and intermittent claudication. PDE5 inhibitors, which are used with success to treat erectile dysfunction and pulmonary hypertension, do not seem efficient in heart failure with preserved ejection fraction. There is experimental evidence however that these PDE, as well as other PDE families including PDE1, PDE2 and PDE9, may play important roles in cardiac diseases, such as hypertrophy and heart failure (HF). After a brief presentation of the cyclic nucleotide pathways in cardiac myocytes and the major characteristics of the PDE superfamily, this review will focus on the potential use of PDE inhibitors in HF, and the recent research developments that could lead to a better exploitation of the therapeutic potential of these enzymes in the future.